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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event, designating the event to be monitored, 
monitoring the designated event, generating the occurrence time value of the designated event 
and generating the number of times of occurrence of the designated event SOLUTION: A 
system 200 is provided with a hierarchical memory 210 and a processor 250. Further, the 
hierarchical memory 210 is provided with a level 2 cache 212, a random access memory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor. 
The event to be monitored is designated. The designated event is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to all the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
instruction is generated. 
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B**SrV4§£fc:»i, ^B^ffifflTOc^S^T. rot 
•y-?<7>y-*-y>y:/ - - y h-zp-rs. 
[OO25J05£tt. &T?7tmB3Zmi. MM 

<zm^$ti&$i$\i^ jhb6£iis$*u suso^ 

3rv«BBl6i;:4y;?iMyht&(0-e&<, Ofc^y 

tz. &mm*cmam<%&. 

[0026] WftbOK. f-^Tf-r/HIB 
fiiG<r)7'fr-7izm*)m&Zk1) { X'Z&. *cr)M 

yti—r^cot^xcr^^, rmtm^ 
xmznt. 

[0027106 tmkth t , L^fSr^tH-TS 

^y h&t>m tx . s«wtwHtr$ *i**4rtcR* 

S>fOMr*') y SfctfwOToH: y -9-<7)0A^$ 
ft-C^S. ft^SSTtt. ^7r-^6 5 0$-^LT 

>u»$fx&. #?— T'suHBut. timtitrm 5 2 
ft$<?>?rmii. T-yfrpwtwtii&zm 
i-hTSso&mx'h*). ztuzx-?x. mtytit, 

Tu^ 1 o£/c»#fii&<7M <y h £3\%mz L 

fc*£*«OTC* £ J: 3 fc$r* . «^tt „ r yxtA * 
1tLX3mths (ttzlimfjZtih) Rfc. >f^yh 
fl^6 1 2£±|*U CO-f^y hfi^6 1 2(i. 
nJKybtttig&vmiUzZtZ 4< 
ybfi^t^t. >f<.yh ■ 9?b\4*®mLx. t' 

[0 0 28] ^7x-r^6 5 0Ji. 3EBrtfclo£ 
>ttt^SC<Ofe<r»>y^ 6 5 4 £-&tf<J: 3 iztmZtlZ. 

m*?>9\t. &mz%Ti%\,*qm:tft>h 
us) tiGtzz-ix^mzztizmiztih-eiyh 

Hi. MMCR6 7 0<?)7^-;l-H6 7 2{Cj:oT$i]ffl 



LT. -f<yHi#6 l 2£y ifrfvyf-f&vjui- 
ru^-^-6 1 0£iwt6«9fc$ffl2fT.6. j<yh- 

^^6 14fi, S^$tUt>fvyHi^61 5£. f3 
-^6 1 6^LT3S : 5r^co(S*^y^(cgS8tg^ 
•rSWC^ffl^iiS. ^">y^6 54Ji, 73-/6 
16*^-f y^U^y^ (incrementer) 6 18(C$ll«l 
ft^6 17£i*9. AJ}620tftLxm>}y9Zm 

*^y^*^^BX^^fi^^y^D^y h 
U ^6 1 9£ftLX*<r)m$:fct;'7y?l£WZm-? 
zti,zj:r,x4y?Vj(yhZix&. mvy?<m 
a. Jy?v*y?6ii8izj:^x4y?v*yhZ 
*u 4y?vxy?6i8U. m6^^h.x^lXo 
ftfco&tvyf&mt-thztffX'Z h. toft 
b<9lz^ &-<D4y7Vxyf$:-f-Kx<r»!i*;y?fc£ 
ix&mt&zttfx-zz. 

[0029] llitMWSWPMCtmiLX. 19 

&MiWk<0MMCR(07 -i-ju^izxhrnmizm-ox 
&mtiZ>4<yv<r>miZi)*7yv-$-h. y<-)VY 

6 745rffifflLT. SJ8Pffi-^6 6 1 £±j£U 

PMC 1 664*\ {R^^y^i^iDlSIIiaSrS 
ftAixSidtc^. ^^y^fcHtt^ix^^^yh 
<?M®mt. Jl«Sg6 6 2^J:-5TPMCl 664(0 
7C<0ffl(Clm«^ -e<0f*. PMC1 6 6 4(C*Stt$ 
HS. tSr^^TL^c. ^7^^6 3 2tc. ^7f 
-^6 5 0X'<n&l~$ht5$<r)4 yfy VXtf&m* 
til. <%J??6 3 2«, $lffll|i^6 31(Cj:oT^ 
f-:7V:7lf6 3 0£&i|ffll.T. MMCRW7 ^-^K6 

7 4 1 J: ->T$lJffl$^V^TV^-9-6 6 0 IZ&J-t 
hi&^(rMll'7y9<r)?m*mh<7){z®mZix&. 
f-T-U^-9-6 6 0*f. #Jj*WI-^6 6 1 tCj:-5Tji^tC$lJ 

«$itl>^fc. 4<yh6 68ii. &tj>>y ?m£to 

SCS6 6 2^j*4>^ an»f|6 6 2«PMCf-5gf}-r 

[0030] 06-eii. mvyftf. ^^7f-y 
;K^HiaWJ£5gfctT0^$n-Cv^. toftbOlc* 
^•7y^lr. 5rrr-^P*»^Wl«fc»Jf L. =5rij 

•c-fyr^^y^T-#^J:dfc:-rsc:t*fc#s. 06 
rtt. (S^^y^fcBi3i-rs>f y^»j^y^t,0^$ix 
TV^. -E-c^ftbOtc. msfi^is^^y^fctt^* 
$iMjZtirX'$&. fcti.(f. Ta-fey^o-K/ 

^«B ^ ffiffl L-csao^^fo^u-r^ mm- h y 
mt^yhi-hzttfTZz. 

[0031] ttrtflBMMZti&i&t. ^7x-^6 
5 0rt^<r)JlB«. WS'Hg'}?^ £TL4*»r>fc# 
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7'6 3 4£tt. 'J -fe y hft^6 2 1&fc\ ®33HR#»> 

s. 

[0032] PMC 1 £.m®.<7MX\ 7 4-JM«6 7 6 
tt. #Jffll#f68l£&j£U PMC 2 6 

8 4 ? *>^lSlHl^5:S<tAixS £otz?Z>(D 

izimztiz. &/}<>>7tztmztu-z40he>&® 

mii. «S682fcJ:o-CPMC2 684c07C«0fi 
fcflDgSfU *co&. PMC 2 . 6 84fclgtt£fU>. 
7;H-7l'n6 8 0*«. tOCWt^6 81fcJ:oT®^ 
tc©l«l^tL&^, 4^h688tJ:oT. 
JSffi (B^f ) A%lgg§6 8 2te>*£>;fu 8 

[00 3 31 ±.x-mw Lit mm. pmcucjot. 

yh$*x&. *%.mz£^X&&ZtlZ>mT. PMC 2 

#-c£, ztuzu. &T^z>-&^(rmnzm?hK> 
ht. mmizmfizti. ^ji^^c^mnzmt 
hj^yhtfsttih. z<rmx\ mmiz% 
Tt&fiGizx-yx^zmzzti&j^yhmztv 

>htZ>1tmZ&&t?>. PMCtCioT^^yhT'^ 
S^^M:, mvvfKWlz&ij^yfMmm 
•£.Ztli>40Ytrt;*1Xhl%&. -gBOPMCT-t^ 

x^^tzmth^^yvm^mnL. au^pmc 
•c. %7?&ft$izmm®mj<ymm:vs: 
m?&zt#xzz. mm^umm^M^m^ 
mmztttz&mizmftztdztii&zx^x^ 
mzztifzj^yhmLV&x-bh. 

[00341 07 Zm&th t . #&9!<0H 

<yhmi®%. (itmtM <yhia&) m&tztc 
fix?mmtf^ztix^&. zemmu. ^comtatu 
*Tiz£-?xm&2ti& UT77-702) . miuz 

#U U^2tifz&^<7)KMz%TT-7-/U(7>m3t:ffl r ) 

m->tz Uf777 04)sic. &TT-?ivmmzm 
mt&m'yyfzv-t-y hi-h (x-f-y 7-706) . 
®%cDtii<$Ttfmfztix^hfflz. wn^mtzztiM 

<yhim&Uzfrt'oMzm?hmfeZ?io Ur-y 

r7 08) . tox'b&msizii. ^Tx-^naetc 
mm-&&* i 7y?£4y7 0j(yhL (xy-yTn 
o) , zcowma. >v~ ?■ A7?Lt7ot7t«n 

[00351 ffifflnrigt^n^'f ^yvim^Ltat^ 

1zi&£Ui. tii^VmftZ&TLIzfrt'ofrlzmm 



^y^jgi&PMC icing u 

£lt*-&H££ffd (^77-7 16) . *3T3:Vtf§ 
£?>Kltt« )V-7 ^ -,?LX. Ta-fe-y-9- 

(±. Tn*-yVm±Ltzfrt'oMzm-Z>W%£fro 
(Xy-y 7-718). *5T2rV**afctt. ClOBUI 
fcL ;P-7"- K7?LT. S'lOfr^KDiBU m^i~ 

7-rs. 

[00361 -ecoftb Ofc. d^SJi, *&g+oisj& 
O/StT'©* tm^lz/U-zr ■ /\'-y ?i-&C: tfX'% h. 

vmmmzztix^huznm)£.$mztih, s* 

Wfc&7 L&vvP-7-*<*$ivC d t X'hh . 

[ o o 3 7 1 08 zgmti t . esn0tc siawm 
*-y?<o&m*:-?t:mix . sawtntf^ii^fSr 

h^llI»S:tl«-rS^i6<03!!lS*%$ixTV%|,. .tr- 
avel: 3 fc. tt^-^rtc^^l^^^Ji. rn 

[0 0 381 CO^&gji. V7h->i7^ ^TLKtii 
^ztimttJ <y KOBS^fiBSrft d P MC 
K^^t^$^ll> (Xf77802) . -e<7)&. CIO 

&<D»ff£ad PMC (Xr-y 7*804) . 
^Oft. PMC*^|g^]R-o?trffl^Oll^|fS[L {X 
r-y 7*80 6) , SH8WtcHff§fi/<:i^fcBttS^< 

8) . 

[00391 ^Tmtfi^tzht&mi. ±t*L^*» 
wmm%wm£.&x.xfy&x'hi>. v^<o*h^#<o 

•? 7-o-b y ^mmmh^ffy&mmi i -> 

fttaW7-D-b y^cr)ttt&!,^flatc{SWI.^IiEe* t 

■t&tztfxQum&iVi'XTAzm&u *co&^ ~> 

AT-A8ffl%#* tii&<ry&fflm?Tlz£'?Xy'o-tv-9 
£0ttfl&&«7<«i(cfiT L?jrv \k 3 fc-f * Z t * { T'# Sip 

[ 0 0 4 0 1 fcfc . SSftWir^li. * t 'J^«®Sr 
fc07-n-fe-y-i)-rt<og^=Sr}WrS. ■ 
I!»fPOttl6Ji. 1 \s*<Jl> - 4f ^ y >-xT5X*J% 
4rt6i§fc:. MgZtimvmizKh. t^d<o«. ay 
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nm<nmmt&mmsx$*c\^. fg®**v ■ i,x 

lUKtU- df-v-y^i • 7?-tx££^XWmi,zffi3_2 

i\&itx'g>&. ^mzti&tts*). a*ni*n#3 

mi • df-V y jot. • iXtflftthtffo-CTV-t 

x. mstEmoiitf. x'$ mowmwzxvjfgm 

10 0 4 1] BJfiMt'J • i>>XT2>£%)mMztiim?& 

Win i r^h^y^-r-nff^iitet-scit 

TftS. .TflKioT. 3S1 U^P - **-y^ A • 

#zti^<7>$x££^xw£2timffl#izgfj-thm 
-*T?+vmz3im:Bx\ T*?h*7*-y-$m 

SfU.ffrfrfcM^&fc-t (reorder) itT*4. tSHi- 

M3Fdtt^wf-^. zttfx-z h(DX\ mizm 1 • * 

t^oOli. ^1 UKfU ■ • 

-?*-y-mf<ozzizz<7)&'aff. ztizmzthz 
ttmmizLx^h. 

[0042] t>^mi<r> lmtLX. 7*7 

-rstsewnnff^ix^^cos 1 i^/v • 3f-v -y ^ j. 

ttfX'Zh. ■ZcO£o%xh-il'££.t&¥ffc<r)mmtf 

K •> x 7i£fr03S!t> t < \tztit><m 
^ktfioZttfX'th. HRfc. ^ftJi, ftt&3-- y 

h®ft<?>&&zgim-hJ}mco i ix-bh. $mm 

\t. #«&x--y Yfm<nrk%%®ftX'hh. KTLtcU 

[0043] ^nzm^-hT-^vm^x^iizmL 
Lxxmtemwixztitf. *nwoj®a&, 

tiz z t z % %m&wtmthX'h*> ozt ceg-rs 



isc d - r omnom&tizmmte t . r * is?>m 

[0044] xmomkt. m^twmcomwzif) 
izj&jkztitziwk*). mmm'&zztzsmit: 
i><QX'\i% < . ^^©tc^Bjj^^iB-rs c t 

%mizti.w&Tt>*>o. $mmu. *me>® 

BBizmiX%m#*?mZ®M-1-2>t:it>lzMtR2 
[ 0 0 4 5 ] 4 btbt IX. *%W<7)mi8.lzmbX&.T 

[0046] (i)wmrv*.~/+rtim(?>*j*7>-? 

Wtf-9^vXTl±t{<n^%ttfzAOY<?>^ 

ro-fe •y^zxi^ffmf'ptz mam%.ztvt:4<> 
ht^xtmi. miffimi7v* ywz£^xm?f 
2ti&-?Kx<7>&<£!,z^x . mm%.ztiw<>h 

Zzkizmr&xhtii^kz^x. mim^tirzA^y 

( 2 ) ^X<D&^£Wfrzmii&£Ztifz4'<> YV> 

le&tlWTn* y-tfc: J: oT««WfcMf $rt/c^O 

ma%si$ivM<> hvmi®®t ixitm-zxT 

•yTiZ<Hz&tt. ±IB ( 1 ) IzmLcoWi. 

( 3 ) «ifE&l8ttTo-fc.ytrfc:J: ^TUfrSfx&iSHW) 

*x«y:r£§i5>tc£tT. ±^ ( l ) tcieK^^ffi. 

(4 ) SfilWT-o-fe-y-9-t^st^^y^t ££tfr- 

^sra^xrArt-cf h * imth-mx'h ->x . 

m^xf^<^H^tUzA Ky y t^yh 

fctl<>*y?t:m%.<r)$i<§l,zwmv. %17u-><. 
tv-jKyy- ti^yfttKxvfo'SHzmmv. & 

man. tmtz4<yh£%%i. mssktmra*: 

•y tftGemf^lZmfflfefeZliizJ O h lz-o 
v^TiSffiL. m^^^^crm^comBA <y h<o 
m.(r>mtHlzfS§lx . IflE^^y^^-f y^'jj<y 

JiStJE^LT, mSMil^a-/^- J<yh • ij^y 
?$4y?V*yhl. mm^co^^^Taymanz 

i&gtx. masLfi^y^t^A^yvmmimm 
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(5) Hda^l^o-Ayu- J'lyv • ii*)V?ti>t><r> 
A' < -VYmW.t. l?fE3S27'n-/"0P- JKyh ■ 

%$titz4'<.yh<?>mi®&t Lxm.-?hX7-v7* 

(6) immru^ yvtmLnii^yftzistsv- 
^jra^xxArtTM <y h<o®mitM.?&ijmx'i> 

oT. W&Wb<nii i iy?<»'V<F>% t li*}y?hK mWf 
-7&mi'XTJ*ft<D^Ztlfi:'(<yh<7)mit:W 

xcotii&izfflt tctij Ky hwmimm:® i 

/j*>y?frt>m*m. mE&imTa-t y?iz£iX 

$&tzm ztiztii&zmtzmzizixtzj Kyhcm 
smLZ^wyffrtzWi&wo. -r^x^^izm 
tmmsmztim <y v cD%&.<7>mm$it . -r^ 

^x&wbizmftztrfzft^izm&mmmjzztiM 
<y v commit txm.-th-m. 

(7) &®tfi)Ta-t yi)-i:mm<7)tiVyftZ1stST- 

?w&isXTi*ftx4 <y h zmttz, -mxh^ x . 

U Oh-Sr^U mg£3*L£4 <y 

htmmi. ®fecom%.ztit:4<yhc?mLCDtiiiii{z 

smtx. W.\*Vy?t5XW&2*<r7y9Z4y9>) 

*>±u ^(D^jcomihizmLx , iuis^2^-> 

(8) milES l^y?**. HlriSgtSWrD-b x^KJ: 

ft. 

(9) flfi^Xr^V**. #£<7>&^fc»t6#5£cr) 

-f^yh<m±^A'yyhi-h. ±ie ( 7 ) tiem<o^r 
a. 

(in ftswtnfT^^ut^tcra^s^cojg^$ 
<yb<?>%$i®m£!8.-tiiztbiz. mm m 
^y9tm^3wy?t<vmg.m%'thXTv 

TZH Uz-ktt. ±M ( 7 ) fciSttW**. 
(12) SSW^n-b y-tfclglS^^y^t^tfT 

- ^jaa^^ri-rtT-'f <y h *&m~t & tztbegmx 
h->X. m8m.<r>ii*7y?<r)*<?& r i)*7y9#^ mt 
^-9^^x^^n<rm%.^tifz^^yY<rm&.^ii 
*>yht. mmhAKyvti^-thfzifx^WLt. 



tifz-<^yhiz^x^m-hfz)^)^b. mmm 

fttrn-t yftzX iXmfTZtiZ>-v-*Xcotii<$£mt& 
l*St. m3ffifflt}7a* yWzXr>X5Z£tzm¥TZ 

(13) -r^T^iSr^tcrotsiifie^^nTt^^yh 
<9&£?>Mia0&fc. + j <x<o&n,t:tiGtzmtz>m 
mf^^tit:^<yh<om.msmLb(om<mi. 

izmt&wiH&%.ztLt:4'<.yhcr>f&£®&t Lxmn 
-thtnhe&&izt>£ieti. ±ie ( i 2 ) (cgstos 
s. 

(14) luie^WTn-byD-fcioTlltT^ns^ 
£*tf><9#g£$ 6fc*tr* ±£(12) izmx?m 

m. 

(is) aao^«7>^^^tfsawro-fe.y-9-rt^ 

Sao^^y^co+co^^y^^ WBKllWT'D-fe 

^x^kmfiztiz&^mt&wiSjgfeztiti-iK 

yY<0^m&*&2J>Vy?frhW7mhtzthcr)Wi2 
. ^Xtotii&lzmZm^mfcZtitzJ <y h 
0$g£OMfE®&fc. -f<.X<V%Tl1ztii$izmthm 
m%&Zir.tz4 iy h0tt£.<omsi®&t oia^J- . 

izmt &®mz%ztuz4<y v<r>mmLt txtm 

( 1 6) StSWro-b>y-»)-t1iacO^>>y^t$rftfT 

l?^«^D^.y^fc:J:S^<0||fif4i{-|}|ag 
^$ii/vr^'<>ht'>v^-CEffi-rs^«)OS2^t s 

tcK^I. tfist&fcZtxJzJ <y V0M£mLZ&sSL-th 
tzifX7)m3^t. ma!&im7a*:yytzJ;^X%£ 

iz$m ztiz$i$tzmth®mzfcztifz4 <y vm. 

±®&i$&thtz#><r)&4ft$t*ists-3y\:3L-f 

(i7) n&m^yftttswmTn-tvVtoxj 
<yv<?m'®&i\&thizth<r)^ 3>ti-:?nr0S8& 
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(0^®S!$r^ 2 * •> V * £S!*JR£ fctfKOMS 2 ift^ 

t. t^T^Gtm&mmmfcztiM^yhcm 
feZiiK4<yh<m&.<7)mi®fSLt<Dffl<m£. mt 



[02 ] *mxo# t u^mmmiz* i . mmznm? 

•y hirip-tya y tmx-hh . 

[03] 2ocottfi£E^ • *)*7y5<r>m , fe*wmh 

[04 ] 7"7 h^r^-r-SSfl^f To-b 
[05 ] SfiSWTn-fe y^rtT'fiEffl-t^ <r 

[0i] 



[07 ] *?|BJfc)|gJi0!ltc J: SlStS^To-b -y-tottfig 

®&) £&g^S£^D^£^tSft0-Ci>S. 
[08] StSWTD-fe -y-tc^ttflgt-^Sr^LT. & 

tz-fKyhM^yh mimwLZsm-t&titbiwmi: 

610 -?;H-7V?if 
6 12 4<yhfn 

614 m^y* 
616 f3-/ 

618 -fy^y^y? 

6 22 

63 0 ^/Vf-7V?1f 
6 32 

634 mm*}?? 

6 50 ^7f-/^ 

6 52 ??m. 
6 54 m>*7y? 

660 V/Wf-TV?-?- 
66 2 MISS 
664 PMC1 

668 4^yy 

670 MMCR 
680 V^^V^-t 

682 mm 

684 PMC 2 
688 -f^yh 

[04] 
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